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Executive Summary
In March 2001, the longest economic expansion in U.S. history ended, and an economic recession began. This paper seeks to provide a better understanding of the historical relationship between macroeconomic variables and health insurance coverage.
We use data from two nationally representative samples: the Survey of Income and Program Participation (SIPP) and the National Longitudinal Survey of Youth (NLSY). The longitudinal nature of our data allows us to remove individual-specific, time-invariant heterogeneity and to focus on changes in health insurance status in response to changes in macroeconomic variables.
The results confirm our prediction that the probability of any health insurance coverage is negatively associated with unemployment rate. We find that a one percentage point increase in the state unemployment rate is associated with a decrease in the probability of health insurance coverage, through any source, of 0.62 percent for men, 0.54 percent for women, and 1.1 percent for children. However, our prediction that an indicator variable for national recession would be negatively correlated with the probability of health insurance coverage is not supported by the data. We find that changes in employment status explain roughly one-quarter of the correlation between health insurance coverage and unemployment rates. Our estimates imply that 440,000 men, 436,000 women, and 494,000 children have lost health insurance coverage during the current recession.
I. Introduction
In March 2001, the longest economic expansion in U.S. history ended, and an economic recession began. 1 It is not yet known how the current recession has affected the number of Americans lacking health insurance. The primary objective of this paper is to improve our understanding of the historical relationship between state and national macroeconomic climate and the health insurance coverage of Americans. The secondary objective of this paper is to use the historical findings to predict how rates of uninsurance may change during the current U.S. recession.
Economic recession may increase the numbers of Americans lacking health insurance through several pathways. The first two involve reduced numbers of people with employer-provided health insurance. Table 4 .1 lists the sources of insurance coverage for U.S. adults in 2000; 83.4 million (50 percent of all) adult Americans receive health insurance through their employer, and an additional 31.1 million (19 percent) receive it through the employer of a parent or spouse.
The first route by which recession may increase rates of uninsurance is by the newly unemployed losing health insurance provided by their previous employers. Although the Consolidated Omnibus Budget Reconciliation Act (COBRA) of 1985 allows eligible unemployed workers to purchase health insurance temporarily through their former employers, 2 take-up rates under COBRA are low. 3 In the majority of cases, the loss of employment involves the loss of any health insurance the worker received from the former employer. However, some who lose their jobs remain covered by insurance provided by a spouse's employer. Overall, 44 percent of those who lose their jobs become uninsured as a result. 4 Families USA estimates that between the time the current recession began in March 2001 and December 2001, 1.04 million newly unemployed workers lost health insurance coverage. After adding the spouses and children of workers who lost their jobs, they estimate that a total of 2.02 million persons lost health insurance coverage due to unemployment. 5 Second, recession may be accompanied by reduced health insurance coverage of those who remain employed. Employers may cease offering health insurance to cut costs in the face of falling profits. Alternatively, employers may reduce their contributions and shift health insurance costs to employees, causing additional employees to decline coverage. In addition, full-time workers may be shifted to part-time jobs that no longer qualify for health insurance benefits.
The third pathway by which recession may affect the number of the uninsured is that state governments may reduce eligibility for publicly provided health insurance. Table 4 .1 indicates that 7 million (4 percent of all) U.S. adults receive health insurance coverage through Medicaid. Medicaid spending is a large share of state budgets (on average, 15 percent) 6 so when state tax revenues fall due to recession, there is increased pressure to cut Medicaid budgets, potentially increasing the number of Medicaid-eligible individuals left without coverage. State governors have recently proposed numerous cuts in response to the current recession, including cuts in payments to providers. 7 Those covered by the State Children's Health Insurance Plan (SCHIP) may also be vulnerable to state budget cuts. Medicaid and SCHIP cover 15 percent of unemployed women and 53 percent of children with unemployed parents. 8 Two factors add to the current pressure on state governments to cut public health insurance programs: first, many states increased eligibility for public health insurance during the 1990s, when state budget prospects were brighter, and second, health care costs appear to be increasing as a fraction of GDP after nearly nine years of stability. 9 On the other hand, some people might gain health insurance coverage during recession if their incomes fall to a level that qualifies for Medicaid.
Finally, recession may affect the number of uninsured if those who previously purchased private health insurance become unable to afford it. Table 4 .1 indicates that 9.4 million (6 percent of all) adult Americans are covered by privately purchased health insurance. As the ranks of the unemployed swell, people who previously were covered through their employer may purchase individual coverage.
Policy makers should be concerned about the loss of health insurance coverage during recession for several reasons. First, some who lose employer provided health insurance will join the rolls of publicly provided health insurance such as Medicaid and SCHIP, increasing the strain on the budgets of those programs. Second, uninsured persons may receive less medical treatment than the insured. 10 Third, uninsured persons may impose costs on the health care system by receiving their care in relatively inefficient ways, such as using the emergency room for conditions that could have been treated with an office visit, or being hospitalized for conditions that could have been treated on an outpatient basis.
11 Fourth, uninsured individuals are at risk of severe financial loss in the event of illness. 12 The current U.S. recession creates an urgent need to understand the relationship between macroeconomic climate and the health insurance coverage of the U.S. population. Our research will also provide answers to the following questions: How does the effect of the local economic climate on insurance coverage differ for men, women, and children? What aspect of the macroeconomy is correlated with health insurance coverage: unemployment rate or recession? Does the macroeconomic climate primarily affect rates of uninsurance through employment?
II. Related Literature
Most studies investigating determinants of insurance status include macroeconomic variables such as state unemployment rate as control variables, but the coefficients on these variables are not the focus of the study and are rarely discussed at any length in the text. Only a few studies focus on the link between macroeconomic conditions and health insurance coverage. A Kaiser Family Foundation brief studied aggregate March Current Population Survey data for 1980-2000 and found that every percentage point rise in unemployment was associated with an increase of 1.2 million uninsured persons. 13 A study by Holahan and Garrett (2001) , which is based on Ku and Garrett (2000) , estimates that a one percentage point increase in unemployment is associated with a rise in Medicaid enrollment of 1.5 million. Marquis and Long (2001) find mixed evidence that county unemployment rates are correlated with employer offers of health insurance and employer contributions to health insurance. They find that employers are more likely to offer health insurance in tight labor markets in 1993, but they cannot reject the hypothesis of a zero correlation in 1997. They also find, contrary to their prediction, that the employer's contribution to employee health insurance is positively correlated with the county unemployment rate.
While few papers have focused on the relationship between local unemployment rates and individual health insurance status, there has been considerable research on the relationship between individual health insurance status and labor force participation. In particular, many researchers have examined the effect of health insurance coverage on hours worked, retirement, or the labor force participation of married or low-income women.
14 Other recent research has assessed the impact of COBRA and the Health Insurance Portability and Accountability Act (HIPAA) of 1996 on the probability that unemployed individuals have health insurance. 15 In its focus on macroeconomic conditions as the key independent variables, this paper also relates to recent research that examines the impact of macroeconomic conditions on health status or health behaviors.
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III. Methods
We first estimate a model in which the dependent variable indicates whether an individual has any health insurance coverage at a particular point in time. The empirical analysis is based on a random utility model. Suppose that each person derives utility based on insurance status; people enjoy utility U INS if they are insured, and utility U UNINS if they are uninsured. The utility derived from being insured or uninsured depends on individual characteristics X and macroeconomic conditions M:
Macroeconomic conditions may affect the utility of being insured if, for example, recession raises the cost of achieving health insurance coverage.
Let y ϭ 1 if the individual is insured and y ϭ 0 if the individual is uninsured. The probability that a person is insured is equal to the probability that utility in the insured state exceeds utility in the uninsured state.
The distribution of the differenced error term determines the proper regression model to use when estimating the probability of health insurance coverage of individual i living in state s at time t as a function of macroeconomic conditions M and individual characteristics X. This paper assumes that the differenced error term follows a binomial distribution; as a result, linear probability models will be estimated.
Macroeconomic conditions include state unemployment rates at the state level and an indicator variable that equals 1 if time t is during an economic recession; a set of indicator variables for year are also included. Individual-specific fixed effects are removed. Individual characteristics X include time-varying factors that may affect the person's probability of being uninsured, including age, marital status, education, and family size.
The parameters of interest are the γ coefficients, which will be used to measure the change in the probability that individuals lack health insurance coverage associated with the change in macroeconomic variables. The hypothesis of this paper is that national recession and higher unemployment are associated with lower probabilities of overall health insurance coverage. Models similar to equation (4.1) will also be estimated for the following dependent variables: an indicator for whether one receives health insurance coverage through one's current employer, an indicator for whether one's current employer offers health insurance, an indicator for whether one receives health insurance coverage through the employer of one's spouse, an indicator for whether one has privately purchased health insurance coverage, an indicator for whether the individual is covered by governmentprovided health insurance, an indicator for whether one's children are covered by health insurance through any source, and an indicator for whether one's children are covered through government-provided health insurance.
We predict that the coefficients on variables for macroeconomic conditions will have the following sign, depending on the dependent variable (the source of the health insurance). Higher unemployment rates and national recession are assumed to decrease the probability of coverage through any source, any employer, and one's own employer because a higher unemployment rate implies both increased numbers of individuals lacking jobs and lower total compensation (wages plus benefits). We do not have unambiguous predictions about the signs of the coefficients on macroeconomic variables in the regressions for coverage through spouse's employer, privately purchased plans, or the government because there are potentially offsetting effects. Higher unemployment rates and recession may lead to the loss of the spouse's job but may also lead to the loss of one's own job and switching to coverage through the spouse's employer. Likewise, such changes in the macroeconomy may increase the probability of privately purchased coverage because people lose their employer-provided coverage and begin to purchase it privately, but they could also make such coverage less affordable. Similarly, such changes may increase the probability of coverage through the government because people's incomes fall to the point where they qualify for Medicaid, or it may lead state legislatures to tighten eligibility requirements to decrease the Medicaid rolls.
To determine the extent to which macroeconomic conditions affect health insurance coverage through all mechanisms, we first estimate model (1) with only the demographic characteristics and macroeconomic conditions included as regressors. Change in employment status is one important route by which macroeconomic conditions affect health insurance; we estimate the probability of employment as a function of demographic characteristics and macroeconomic conditions. Finally, we re-estimate model (1) by controlling for employment status.
IV. Data
The relationship between state and national economic climate and individuals' health insurance status is measured using data from two nationally representative samples: the Survey of Income and Program Participation (SIPP) and the National Longitudinal Survey of Youth (NLSY). 17 Each of the data sets is well suited for a study of health insurance and the macroeconomy because they both follow the same individuals over a considerable period of time, enabling us to remove individual fixed effects. An advantage of the SIPP is its large sample size, and the advantages of the NLSY are its rich information about labor market experience and a larger set of questions about health insurance. In most cases, the SIPP will serve as the primary data set, and the NLSY estimates will be used as a robustness check.
The Survey of Income and Program Participation
The Survey of Income and Program Participation (SIPP) is a nationally representative sample of Americans over the age of fifteen 18 and consists of a series of four-year panels starting in 1984, with sample sizes ranging from approximately 14,000 to 36,700 households. The SIPP interviews households at four-month intervals (collecting data on the current month and, retrospectively, each of the three months between interviews) for up to four years. Each wave contains information on the source of health insurance coverage during each month, as well as periods of uninsurance over the last twelve months. The SIPP also contains information on job status and demographic characteristics that influence the choice of insurance status (e.g., age, race, gender, education, marital status, and family size). Publicly available state identifiers permit the merger of macroeconomic variables with the SIPP data. This paper uses data from the 1990-1996 panels of the SIPP, covering the period 1990-1999. Summary statistics of the SIPP data appear in table 4.2. To avoid recall bias, we do not use the retrospective data; instead, we focus exclusively on data collected for the current month in which the respondent is interviewed.
The National Longitudinal Survey of Youth
The National Longitudinal Survey of Youth (NLSY) contains data from interviews of 12,686 respondents conducted annually from 1979 to 1994 and every two years from 1994 to 2000. We use data from 1983-2000 on whether the respondent's primary employer offers health insurance coverage. In the 1989-2000 interviews, respondents were also asked whether they, their spouse, and their children are currently covered by health insurance; the source of the insurance was also recorded. The NLSY contains a rich set of information about the respondents' labor force activity and human capital. Restricted-access geocodes permit the merger of macroeconomic variables with the NLSY data. Summary statistics of the NLSY data appear in table 4.3. The sample for all but the last two items consists of adults (age 18 to 64). The sample for the last two items is all children under age 18. 
Data on Macroeconomic Conditions
The key explanatory variables that reflect the economic climate are the monthly state unemployment rate and an indicator variable for national recession. The Bureau of Labor Statistics Local Area Unemployment Statistics Series is the source for monthly unemployment rates at the state level. Figure 4 .1 plots national monthly unemployment. We identify the effect of state unemployment rate on rates of uninsurance using individual-specific variation over time in unemployment rate. This individual-specific variation occurs in two possible ways: first, when individuals move between states that differ in their unemployment rate, and second, when individuals remain in the same state but the unemployment rate in that state varies over time. To illustrate the variation across states in mean unemployment rate and variation of unemployment rate within states over time, figure 4.2 depicts the mean of the state unemployment rate during the period covered by our data (1983 to 2000) and figure 4.3 depicts its variance. We also include as a regressor an indicator variable for whether the United States was in economic recession. The coding of this variable is based on the decisions of the Business Cycle Dating Committee of the National Bureau of Economic Research (NBER). Recession is sometimes casually defined as two consecutive quarters of declining real gross national product, but the NBER defines recession as "a period of significant decline in total output, income, employment, and trade, usually lasting from six months to a year, and marked by widespread contractions in many sectors of the economy."
19 Table 4 .4 lists the NBER's business cycle reference dates since World War II. The peaks in the unemployment rate in figure 4 .1 tend to occur after the recessions listed in table 4.4 because unemployment rate is a lagging indicator of recession. 20 The final row of table 4.4 indicates that the previous expansion (the longest on record) lasted from March 1991 to March 2001. The NBER has not yet determined the date of the trough (i.e., the end date) of the current recession. 21 The data used in this paper allow study of uninsurance during the previous recession, which lasted from July 1990 to March 1991.
Ideally we would know the cost of private health insurance over geographic regions and time. Instead, the Medicare Hospital Input Price Index is used as a proxy for differences in the cost of health insurance. 
V. Empirical Results
The probability that an individual has health insurance coverage is first estimated as a function of macroeconomic conditions and basic demographic characteristics. Table 4 .5 contains results for males in the SIPP, and table 4.6 contains results for males in the NLSY. In the first two columns of table 4.5, our prediction regarding unemployment rate is confirmed, while that for the recession indicator is not. Table 4 .5 indicates that a one percentage point increase in the state unemployment rate is associated with a 0.62 percent decrease in the probability that a SIPP male is covered by health insurance through any source and a 0.8 percent decrease in the probability of coverage through an employer. In table 4.5, the indicator variable for national recession also has a positive and statistically significant coefficient, implying that during recession men are 0.4 percent more likely to have health insurance through any source and 0.51 percent more likely to be covered by an employer. The surprising sign on the indicator for national recession may be the result of multicollinearity between unemployment and recession. In the third and fourth columns of table 4.5, which correspond to government-provided coverage, the signs of the coefficients on unemployment rate are opposite to those in the first two columns; higher unemployment is associated with a higher probability of government-provided coverage for SIPP males. Specifically, a one percentage point rise in unemployment is associated with a 0.21 percent increase in the probability that an adult male is covered by Medicaid and a 0.28 percent increase in the probability of coverage through some government program. In table 4.6, which corresponds to males in the NLSY, the coefficients are generally not statistically significant. The exceptions are that a one percentage point increase in the state unemployment rate is associated with a 0.57 percent lower probability of coverage through one's own employer and a 0.41 percent higher probability of privately purchased coverage. Table 4 .7 contains results for females in the SIPP, and table 4.8 contains results for females in the NLSY. The results for SIPP women in table 4.7 imply that a one percentage point rise in the local unemployment rate is associated with a 0.54 percent decrease in the probability that a woman has coverage through any source, and a 0.26 percent decrease in the probability of coverage through an employer. There are some major gender differences in the results for the SIPP. The coefficient on the indicator variable for national recession is generally statistically significant for the SIPP men in table 4.5, but it is not statistically significant for the SIPP women in table 4.7. In table 4.7, the coefficient signs on the unemployment rate in the last two columns are opposite to those in the first two columns; higher unemployment is associated with a higher probability of governmentprovided coverage for SIPP females. Specifically, a one percentage point rise in the unemployment rate is associated with a 0.37 percent increase in the probability that an adult female is covered by Medicaid and a 0.32 percent increase in the probability of coverage through some government program. In table 4.8, which corresponds to females in the NLSY, the coefficients are generally not statistically significant. The exception is that a one percentage point increase in the unemployment rate is associated with a 0.43 percent decrease in the probability that an adult woman is covered through a husband's employer, and a 0.67 percent increase in the probability of coverage through a government program.
Tables 4.9 and 4.10 describe the relationship between macroeconomic conditions and the health insurance coverage of children in the SIPP and the NLSY. In Table 4 .9, a one percentage point increase in the state unemployment rate is associated with a 1.1 percent decrease in the probability that the child is covered, and a 0.78 percent increase in the probability that the child is covered through the government. During a recession, coverage from any source is 0.58 percent more likely, but coverage through the government is 0.36 percent less likely, conditional on the state unemployment rates. 22 In Table 4 .10, state unemployment is uncorrelated with the probability that an NLSY child has coverage through any source, but a 1 percent increase in the unemployment rate increases the probability of coverage through the government by 0.33 percent.
An important way that the macroeconomy affects individuals' health insurance status is through their employment status. The remainder of the paper is devoted to determining the extent to which the earlier results (that are not conditioned on employment status) are in fact driven by changes in employment status. Tables 4.11 and 4.12 contain the results of regressions in which the dependent variable is an indicator variable that equals 1 if the respondent is currently employed. For both women and men in the SIPP and NLSY, individuals are, predictably, less likely to be employed when state or local unemployment rates are high. In the SIPP, a one percentage point rise in the local unemployment rate is associated with a 0.96 percent decrease in the probability of employment for men, and a 0.84 percent decrease for women. In the NLSY, a one percentage point rise in the local unemployment rate is associated with a 0.64 percent de- crease in the probability of employment for men, and a 0.41 percent decrease for women. Part of the reason for the discrepancy in the magnitudes between the SIPP and the NLSY may be that the SIPP sample contains older workers, whereas the NLSY is limited to younger workers. Only for SIPP males is the recession indicator significantly correlated with employment; recession is associated with a 0.5 percent decrease in the probability of employment for this group.
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The NLSY also asks respondents whether their employer offered them health insurance coverage. The correlation of employer offers of health insurance coverage with macroeconomic conditions for the sample of employed respondents is described in table 4.13. A one per-centage point increase in the unemployment rate is associated with a 0.73 percent decrease in the probability that one's employer offers health insurance coverage for males and a 0.26 percent decrease for females.
We also tested for changes in the take-up rates of employer-offered health insurance during periods of high unemployment. Specifically, we regressed an indicator variable for whether one receives health insurance coverage through one's own employer on macroeconomic variables for the sample of NLSY respondents who were employed and were offered health insurance coverage by their employers. The coefficient on unemployment rate was statistically significant for women; a one percentage point increase in the local unemployment rate is associated with a 0.7 percent increase in the probability of takeup for women. The results for men were not statistically significant.
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The remainder of this section measures the extent to which macroeconomic conditions are correlated with insurance status conditional on employment status. Tables 4.14 through 4.17 are comparable to tables 4.5 through 4.8, with the difference that an indicator for employment has been added to the set of regressors. The coefficients on the indicator variable for employment are uniformly positive, large, and statistically significant, confirming that employment status has a large impact on the probability of coverage. Tables 4.14 and 4.16 indicate that, even controlling for employment, the unemployment rate remains correlated with the probability of health insurance coverage. In table 4.5, before controlling for employment status, a one percentage point rise in the unemployment rate was associated with a 0.62 percent decrease in the probability of health insurance coverage for SIPP men. In Table 4 .14, after controlling for employment status, the associated decrease is 0.45 percent; about one-quarter of the correlation of men's health insurance coverage with unemployment rates seems to operate through changes of employment status.
A comparison of tables 4.15 and 4.6 indicates that the point estimate of the correlation of the state unemployment rate with coverage through one's own employer drops by about one-third after controlling for employment status. After controlling for employment status, the coefficient on the unemployment rate is no longer statistically significant. Changes in employment status explain none of the correlation between the unemployment rate and the probability of privately purchased coverage. Similar results hold for the samples of women. In table 4.7, before controlling for employment status, a one percentage point rise in the unemployment rate was associated with a 0.54 percent decrease in the probability of health insurance coverage for SIPP women. After controlling for employment status, the associated decrease listed in table 4.16 is 0.40 percent. As for the SIPP men, roughly one-quarter of the correlation of women's health insurance status with unemployment rates appears to be due to changes of employment status. In table 4.17, as in table 4.8, the probability that an NLSY woman is covered by health insurance from any source appears largely unrelated to macroeconomic conditions. The exception is that women are less likely to be covered through their husband's employer when state unemployment rates are high, and this condition is little changed by controlling for the woman's employment status. 
VI. Conclusion
This paper examines how the probability of health insurance coverage varies in response to macroeconomic conditions. The results confirm our prediction that the probability of any health insurance coverage is negatively associated with the unemployment rate. We find that a one percentage point increase in the state unemployment rate is associated with a decrease in the probability of health insurance coverage through any source of 0.62 percent for men, 0.54 percent for women, and 1.1 percent for children. However, our prediction that an indicator variable for national recession would be negatively correlated with the probability of health insurance coverage was not supported by the data. Controlling for the state unemployment rate, the coefficient on recession has a positive sign for men and children; for women it is not statistically significant.
Employment status is correlated with both macroeconomic conditions and with the probability of health insurance coverage. Changes in employment status explain roughly one-quarter of the correlation between health insurance coverage and unemployment rates. This paper also finds that employer offers of health insurance are sensitive to the local unemployment rate. Women appear to be more likely to take up employer-offered health insurance when unemployment rates are high.
The longest economic expansion in U.S. history ended March 2001. It is not yet known how the current recession has affected the number of Americans lacking health insurance. Between the beginning of the current recession in March 2001 and August 2002, the national unemployment rate rose from 4.3 percent to 5.7 percent, a total of 1.4 percentage points. 25 The results of this paper suggest that, conditional on the covariates in the model, the change in the unemployment rate, coupled with the presence of recession, is associated with a rise in the probability that individuals lack health insurance of 0.468 percent for men, 0.456 percent for women, and 0.96 percent for children. Using U.S. Census Bureau population estimates for November 1, 2000, of 94.0 million adult males, 95.6 million adult women, and 51.5 million children in the United States, this prediction implies that roughly 440,000 men, 436,000 women, and 494,000 children (a total of 1.37 million Americans) lost health insurance coverage during the current recession. This number is substantial, but it is less than the Families USA (2002) estimate that slightly over 2 million Americans lost health insurance coverage due to increased unemployment between March and December 2001. 26 Caution should be exercised when estimates derived from the last recession are used to estimate the impact of the current recession. The last recession was over ten years ago, and several factors have changed that may affect the relationship between the macroeconomy and health insurance coverage. For example, more couples are dual-earners, suggesting that the impact of one spouse losing employer-provided health insurance may be less than in the past. 22. In exploratory regressions not reported in the tables of this paper, adding a control for state Medicaid eligibility requirements had very little effect on the point estimates of these coefficients.
23. Part-time workers are often not eligible for employer-provided benefits, including health insurance. To test whether recession affects the probability of part-time employment, we regressed an indicator for part-time employment on macroeconomic conditions and demographic characteristics for employed members of the NLSY sample. A one percentage point increase in the unemployment rate is associated with a 0.39 percent increase in the probability that employment is part-time for men and a 0.85 percent increase in the probability that employment is part-time for women. 24. Cutler (2002) finds that employee take-up rates fell during the 1990s.
25. In the past six recessions, unemployment increased by an average of 1.9 percentage points (Business Cycle Dating Committee 2002).
26. The difference between the estimate of the number of Americans who lost health insurance coverage found in this paper and that of Families USA (2002) is lessened by a difference in methods. Families USA (2002) counted health insurance coverage lost only through job loss, whereas this paper counts coverage lost for any reason.
